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In the title compound, C 13 H 10 N 2 O5S, the N— C bond in the 
C— S0 2 — NH— C segment has gauche torsion angles with 
respect to the S=0 bonds. The conformation between the 
N— H bond and the ortho-miro group in the sulfonyl benzene 
ring is syn. The molecule is twisted at the S— N bond with a 
torsion angle of —63.4 (2)°. The sulfonyl benzene ring is tilted 
by 77.1 (1)° relative to the -S0 2 -NH-C-0 segment. The 
dihedral angle between the sulfonyl and the benzoyl benzene 
rings is 88.6 (1)°. In the crystal, pairs of N-H- ■ O(S) 
hydrogen bonds link the molecules into inversion dimers, 
which are linked by weak C— H- ■ O and C— IT ■ -it inter- 
actions along the b axis. 

Related literature 

For studies, including those by our group, on the effects of 
substituents on the structures and other aspects of A/-(aryl)- 
amides, see: Bowes et al. (2003); Gowda et al. (2006), on N- 
(aryl)-methanesulfonamides, see: Jayalakshmi & Gowda 
(2004), on A/-(aryl)-arylsulfonamides, see: Gowda et al. (2003), 
on A/-(substitutedbenzoyl)-arylsulfonamides, see: Suchetan et 
al. (2010) and on A'-chloroarylamides, see: Gowda & Maha- 
devappa (1983). 

N0 2Q H 





Orthorhombic, Pbca 
a = 12.1127 (8) A 
b = 11.7625 (8) A 
c = 18.730 (1) A 
V = 2668.6 (3) A 3 

Data collection 

Oxford Diffraction Xcalibur 
diffractometer with a Sapphire 
CCD detector 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford 



Refinement 

R[F 2 > 2o(F 2 )} = 0.043 

wR(F 2 ) = 0.110 

S = 1.04 

2711 reflections 

193 parameters 

1 restraint 



Table 1 

Hydrogen-bond geometry (A, °). 
Cgl is the centroid of the C8-C13 ring. 



Z = 8 

Mo Ka radiation 
/x = 0.27 mnT 1 
T = 293 K 

0.48 x 0.44 x 0.40 mm 



Diffraction, 2009) 

T min = 0.883, r max = 0.901 
6396 measured reflections 
2711 independent reflections 
2010 reflections with / > 2o(I) 
R iM = 0.020 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.31 e A~ 3 

Ap mi „ = -0.36 e A~ 3 



D-H-A 


D-H 


H-A 


D- ■ A 


D-H-A 


Nl-HlA r ---02 i 


0.84 (2) 


2.21 (2) 


3.003 (3) 


158 (2) 


C11-H11-03" 


0.93 


2.51 


3.267 (3) 


139 


C13-H13-02 1 


0.93 


2.53 


3.313 (3) 


142 


C6-H6- ■ Cgl"' 


0.93 


2.82 


3.678 (13) 


153 


Symmetry codes: 


(i) -X- 


h2, -y, -z + 1; 


(ii) -x + f, y - 


j, z; (Hi) 



Experimental 

Crystal data 
C 13 H 10 N 2 O 5 S 



M,. = 306.29 



— X + 2, y + |, — z + j. 

Data collection: CrysAlis CCD (Oxford Diffraction, 2009); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2009); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); soft- 
ware used to prepare material for publication: SHELXL97. 

BTG thanks the University Grants Commission, Govern- 
ment of India, New Delhi, for a special grant under the UGC- 
BSR one-time grant to faculty. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BQ2330). 
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Af-Benzoyl-2-nitrobenzenesulfonamide 

P. A. Suchetan, S. Foro, B. T. Gowda and B. Nirmala 

Comment 

Diaryl acylsulfonamides are known as potent antitumor agents against a broad spectrum of human tumor xenografts in 
nude mice. As part of our studies on the substituent effects on the structures and other aspects of A^aryfj-amides (Bowes 
et al, 2003; Gowda et al, 2006), ^-(ary^-methanesulfonamides (Jayalakshmi & Gowda, 2004), _/V-(aryl)-arylsulfonam- 
ides (Gowda et al, 2003); iV-(substitutedbenzoyl)-arylsulfonamides (Suchetan et al, 2010) and iV-chloro-arylsulfonamides 
(Gowda & Mahadevappa, 1983), in the present work, the crystal structure of ^-(benzoyl)- 2-nitrobenzenesulfonamide (I) 
has been determined (Fig. 1). 

In (I), the conformation between the N — H and C=0 bonds in the C — SO2 — NH — C(O) segment is anti (Fig.l), similar 
to that observed in A r -(benzoyl)-2-methylbenzenesulfonamide (II) (Suchetan et al, 2010). Furthermore, the N — C bond in 
the segment has gauche torsion with respect to the S=0 bonds, while, the conformation between the N — H bond and the 
orf/zo-nitro group in the sulfonyl benzene ring is syn. 

The molecule is twisted at the S — N bond with the torsional angle of -63.39 (22)°, compared to the value of 68.8 (4)° 
in (II). 

The dihedral angle between the sulfonyl benzene ring and the — SO2 — NH — C — O segment is 77.1 (1)°, compared to 
the value of 84.8 (1)° in (II). Further, the dihedral angle between the sulfonyl and the benzoyl benzene rings is 88.6 (1)°, 
compared to the value of 73.9 (1)° in (II). 

In the crystal, intermolecular N1-H1N - 02 and C13 — H13-02 hydrogen bonds link the molecules as dimers and these 
dimers are also linked by CI 1 — Hll-03 hydrogen bonds and C — H— n interactions along b-axis (Table 1). [C6 — F£6— Cgl, 
cgl is the centroid of C8 — C13 ring] Parts of the crystal structure are shown in Fig. 2., Fig. 3. and Fig. 4. 

Experimental 

The title compound was prepared by refluxing a mixture of benzoic acid (0.02 mole), 2-nitrobenzenesulfonamide (0.02 
mole) and excess phosphorous oxy chloride for 3 h on a water bath. The resultant mixture was cooled and poured into 
crushed ice. The solid, A r -(benzoyl)-2-nitrobenzenesulfonamide, obtained was filtered, washed thoroughly with water and 
then dissolved in sodium bicarbonate solution. The compound was later reprecipitated by acidifying the filtered solution 
with dilute HC1. It was filtered, dried and recrystallized. 

Prism like colourless single crystals of the title compound used in X-ray diffraction studies were obtained by slow evap- 
oration of its toluene solution at room temperature. 
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Refinement 

The H atom of the NH group was located in a difference map and later restrained to N — H = 0.86 (2) A. The other H atoms 
were positioned with idealized geometry using a riding model with C — H = 0.93 A. All H atoms were refined with isotropic 
displacement parameters (set to 1.2 times of the U £ n of the parent atom). 



Figures 



Fig. 1. Molecular structure of the title compound, showing the atom-labeling scheme. Dis- 
placement ellipsoids are drawn at the 50% probability level. 



3> 



Fig. 2. Part of the crystal structure of the title compound, showing the dimers formed by N- 
H—O and C-H..0 hydrogen bonds. [Symmetry code: (i) 2-x, -y, 1-z] 



Fig. 3. Part of the crystal structure of the title compound, showing the linking of the dimers by 
C-H-0 hydrogen bonds along to the [010] direction. For the sake of clarity, H atoms not in- 
volved in the motif shown have been omitted. [Symmetry code: (ii) = 5/2-x, y-1/2, z] 




Fig. 4. Part of the crystal structure of the title compound, showing the formation of a chain 
along [010] generated by the C-H-7I interactions. [Symmetry code: (iii) = 2-x, y+1/2, -z+1/2] 



iV-Benzoyl-2-nitrobenzenesulfonamide 



Crystal data 
C13H10N2O5S 
M,-= 306.29 

Orthorhombic, Pbca 
Hall symbol: -P 2ac 2ab 
a = 12.1127 (8) A 
6 = 11.7625 (8) A 



^(000) = 1264 

D x = 1.525 MgnT 3 

Mo radiation, X = 0.71073 A 

Cell parameters from 2597 reflections 

6 = 2.6-27.8° 

|i = 0.27 mm 1 
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c = 18.730(1) A T=293 K 

V= 2668.6 (3) A 3 Prism, colorless 

Z=8 0.48 x 0.44 x 0.40 mm 



Data collection 



Oxford Diffraction Xcalibur 

diffractometer with a Sapphire CCD detector 

Radiation source: fine-focus sealed tube 

graphite 

Rotation method data acquisition using co scans 

Absorption correction: multi-scan 
{CrysAlis RED; Oxford Diffraction, 2009) 
r min = 0.883, r max = 0.901 
6396 measured reflections 



27 1 1 independent reflections 

20 1 0 reflections with I>2a(I) 
R int = 0.020 

Qmax = 26.4°, 0 m j n — 2.7° 

/! = -13^15 

£ = -14^14 
/ = -14-»23 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.043 

wR(F 2 ) = 0.110 

S= 1.04 

2711 reflections 
193 parameters 
1 restraint 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 2 ) + (0.0388P) 2 + 2.8009P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Ap max = 0.31 eA~ 3 

Ap m i„ = -0.36 e A~ 3 



Special details 

Experimental. CrysAlis RED (Oxford Diffraction, 2009) Empirical absorption correction using spherical harmonics, implemented in 
SCALE3 ABSPACK scaling algorithm. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
x y z U iso */U eq 
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120.7 (3) 


C4— C3— H3 


120.6 


Cll— C12— H12 


119.7 


C5— C4— C3 


120.4 (3) 


C13— C12— H12 


119.7 


C5— C4— H4 


119.8 


C12— C13— C8 


119.6 (2) 


C3— C4— H4 


119.8 


C12— C13— H13 


120.2 


C4— C5— C6 


120.2 (3) 


C8— CI 3— HI 3 


120.2 


C4— C5— H5 


119.9 


C7— Nl— SI 


122.79 (17) 


C6— C5— H5 


119.9 


C7— Nl— H1N 


122.4 (18) 


CI— C6— C5 


120.3 (2) 


SI— Nl— H1N 


112.9 (18) 


CI— C6— H6 


119.8 


05— N2— 04 


125.5 (2) 


C5— C6— H6 


119.8 


05— N2— C2 


117.3 (2) 


03— C7— Nl 


120.7 (2) 


04— N2— C2 


117.3 (2) 


03— C7— C8 


123.8 (2) 


01— si— 02 


119.43 (11) 


Nl— C7— C8 


115.5(2) 


Ol— SI— Nl 


109.64(11) 


C9— C8— C13 


119.4(2) 


02— SI— Nl 


104.57 (10) 
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C9 — C8 — C7 


117.5 (2) 




01 — SI — CI 




108.18 (11) 


C13 — C8 — C7 


123.1 (2) 




02 — SI — CI 




108.18 (11) 


CIO — C9 — C8 


120.3 (2) 




Nl — si — ci 




106.06 (11) 


CIO — C9 — H9 


119.8 










p/; pi f ' -i P3 
C6 — C 1 — Cz — C 3 


1 T (A \ 

1.2 (4) 




C1U — Cll — Clz — C13 




-1.2 (5) 


C 1 P 1 p-> PI 

5> 1 — C 1 — Cz — C3 


— 1 /D.Z (Z) 




pi i pn p 1 1 po 
C 1 1 — C 1 z — C 1 3 — Cs 




0.3 (5) 


p/; pi xt-i 
Co — C 1 — Cz — IN Z 


—i /y.4 (Z) 




pn po p 1 1 pit 
cy — Cs — C 1 3 — C 1 z 




1.2 (4) 


ci pi p-> XT'! 

M — CI — Cz — IN/ 


4.2 (3) 




P-7 PO P1"5 pn 

C / — Cs — C 1 3 — C 1 z 




1 -7n o /i \ 
-1 /y.S (3) 


pi p-> pi /~m 
C 1 — Cz — C3 — C4 


-1.5 (4) 




PI P"7 M 1 CI 

(J3 — C/ — JN1 — M 




—3.5 (3) 


\n p-> pi p/i 
JN z — Cz — C3 — C4 


i /y.i (z) 




PO P"7 M 1 C 1 

Cs — C/ — JN1 — si 




1 -7C 1 /; /;\ 
1/5.16(16) 


p-> pi p^i pc 
Cz — C3 — C4 — C5 


U.4 (4) 




pi pi \n pi: 
C 3 — Cz — JN Z — U 5 




-llz.l (3) 


pi p^i pc p/: 
C3 — C4 — C5 — Co 


0.8 (4) 




pi p-> xn pc 
C 1 — Cz — JN Z — U 5 




/;o a fi\ 
6s. 4 (3) 


p-> pi p/: pc 
Cz — CI — Co — C5 


0.1 (4) 




pi pi \n p/i 
C3 — Cz — JNZ — U4 




/;/; -7 /i\ 
66. / (3) 


51 — CI — Co — CD 


1 /O. / \L) 




pi pi \n p/i 
C 1 — Cz — JN Z — U4 




111-7 f1\ 

— 1 Iz. / (JJ 


c^a r^c r^t. 

C4 — C 3 — Co — C 1 


1 1 

-1.1 (4) 




p-7 mi c. 1 *~n 
C / — JN 1 — M — Ul 




53. Z (Z j 


i~ii c^h r^Q r^o 

u j — c / — cs — cy 


zj.y (4 j 




p-7 \T 1 CM P-) 

C / — JN 1 — 5>1 — UZ 




1 -7-7 ^ 1 o~\ 

—i //.oz i^iyj 


\r1 p-7 PO PO 

jn i — c / — cs — cy 


-154. / (Z) 




P-7 \T1 C1 PI 

C/ — JN1 — SI — CI 




^0 /I p->\ 

—63.4 (z) 


03— C7— C8— C13 


-155.1 (3) 




C6— CI— SI— Ol 




-16.5 (2) 


Nl— C7— C8— C13 


26.2 (3) 




C2— CI— SI— Ol 




159.83 (19) 


CI 3 — C8 — C9 — CIO 


-1.8(4) 




C6— CI— SI— 02 




-147.3 (2) 


C7— C8— C9— CIO 


179.1 (2) 




C2— CI— SI— 02 




29.1 (2) 


C8— C9— CIO— Cll 


0.9 (4) 




C6 — CI — SI— Nl 




101.0 (2) 


C9— CIO— Cll— C12 


0.7 (4) 




C2 — CI — SI — Nl 




-82.6 (2) 


Hydrogen-bond geometry (A, °) 












Cgl is the centroid of the C8-C13 ring. 










D—H-A 




D — H 


H-A 




D — H- 


Nl— H1N-02' 




0.84 (2) 


2.21 (2) 


3.003 (3) 


158 (2) 


Cll— Hll-03" 




0.93 


2.51 


3.267 (3) 


139. 


C13— H13-02' 




0.93 


2.53 


3.313 (3) 


142. 


C6— H6-Cgl m 




0.93 


2.82 


3.678 (13) 


153. 


Symmetry codes: (i) -x+2, -y, -z+1; (if 


) -x+5/2, y-l/2, z; (iii) 


-x+2, y+V2, -z+1/2. 
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